eral audience newspapers were more likely to discuss causes of disease, mention genetic testing or therapy, and suggest a high/moderate degree of genetic determinism. Conclusions: Black newspapers are a viable communication channel to disseminate findings and implications of human genome research to African American audiences.
Introduction
The media are an important source of health information, and studies have shown that learning about health through the media can influence individual behaviors [1] [2] [3] [4] [5] [6] . There is growing evidence that when there is sufficient individual exposure to health messages in the media, the amount of media attention paid to a particular issue over time can influence long-term secular trends in health behavior, including prevention and detection behaviors [4, [6] [7] [8] [9] [10] .
For populations with less access to regular medical care (e.g. low-income African Americans), the mass media could be even more critical for disseminating health information. For example, Yanovitzky and Blitz [6] found that physician advice for breast cancer screening was im-portant for women who had regular access to a physician, but mass communication channels were particularly important for women without such access.
In particular, the mass media are becoming increasingly essential when it comes to the growing amount and availability of information gathered from genetic studies. The implications of disseminating findings from human genome research are now forefront in terms of the general public's access to this information, including the use and interpretation of genetic information; the clinical integration of genetic advances; and the education of researchers, health professionals and the public [11] . As such, the media are likely to be important in shaping public understanding of and attitudes toward genetics-related issues [12] .
Studies of media coverage of genomics are few relative to other health-related topics, although the amount of coverage has grown since the onset of the human genome project (HGP) in the US in 2000 [11] . Cappella et al. [13] conducted a content analysis of 20 major newspapers, 3 broadcast news networks and the Associated Press from 1997 to 2003 and found that about 8,000 stories about genetics and health appeared each year. Newspaper and media coverage of genomics is prominent [14] , optimistic [15] , emphasizes the medical benefits of genetics research [14] , and contains characteristics that both scientists and journalists rate as essential for stories of genetic discoveries, such as location of the research and the genetics of the disease-gene association [16] . The coverage includes stories of hope [14] , quotes experts to provide context and credibility [14, 17] and depicts geneticists as 'warriors' or 'heroes' [14] . On the other hand, media coverage of genomics can also lack balance [16, 18, 19] , as research with positive results may get reported more often than those with negative results [20] . Stories generally frame genetic risk in a deterministic (i.e. causal) versus probabilistic way [12, 19] and may omit facts about genomics research in ways that can lead to misconceptions about the findings [20] or underestimating the influence of non-genetic factors and interactions on disorders [14] .
The content, terminology and framing of information about genomics from the media can also influence risk perception and how the public responds to the information. Geller et al. [20] found that coverage on the positive aspects of genetic research fails to mention the length of time between genetic discoveries and availability of treatments based on those findings, and coverage on the negative aspects may result in fear among the public. Tambor et al. [18] surveyed over 400 Maryland residents to assess their reactions to an announcement that the HGP was nearing completion of the mapping of the human genome. Less than half (47%) of the initial reactions to the announcement were exclusively positive, 21% of respondents were exclusively negative and 23% were neither positive nor negative. Positive reactions included the HGP's potential to prevent or treat disease, while negative comments included those with religious concerns and ethical concerns such as invasion of privacy. However, when these reactions are stratified by race (Caucasian/ other vs. African American), African Americans were 3 times more likely (OR = 3.05; p < 0.05) than Caucasians to have at least a partially negative response regardless of education level. Their reactions were more often religious in nature and illustrated a general mistrust of science. These studies and others have suggested that genetic communication efforts should consider cultural as well as local perspectives in order to increase awareness [21] .
Therefore, communication strategies should consider a differential understanding of the relationship between genes and behavior [22, 23] , different genetic literacy levels [24] or knowledge about genetics [25] among population subgroups when developing educational messages. In addition, local and targeted population media are important to consider in the development of communication strategies. News outlets and their reporters vary widely in the way they shape their stories on genetics and race [26] ; yet, content analyses of news stories on genetics information or terminology have not examined these alternative news sources such as Black newspapers [26] [27] [28] .
Black newspapers are an important media source that has a predominantly Black audience and/or whose content specifically targets Black populations [29, 30] and are an important source of health information for African Americans. Black newspapers have historically served as an important alternative to general audience newspapers for African American readers [31] [32] [33] . They provide a mechanism for public dialogue within Black communities, serve as a counterpoint to negative representations of African Americans often found in general population papers [31] [32] [33] and are an outlet for stories of unique interest or concern to Black communities [30, 32, 33] .
Although Black newspapers' reach is much lower than that of general population news media, they do serve a large proportion of the US Black population. Trade organizations such as the National Newspaper Publishers Association (the 'Black Press of America') and others report there are over 200 Black weekly newspapers in the US, with a combined circulation of approximately 6-19 million [34, 35] . Because most Black newspapers are free and widely accessible, they are often passed on to others [36] , suggesting that reach is likely higher than published circulation numbers. Studies have shown that African American media sources are trusted, preferred and valued by Blacks [32, 36] . National surveys of African Americans also indicate that health stories in Black newspapers are regularly read by a majority of readers [32] . Lack of information or misconceptions about cancer or genetic risk persist and must be addressed to begin reducing cancer disparities that exist among Blacks and others. Increasing attention to these issues through Black media, a trusted source of health information, may be a valuable tool for cancer education efforts.
This study expands upon previous research by characterizing media coverage of genetics-related information in a sample of Black weekly newspapers and compares this coverage to a sample of general audience newspapers from the same communities. Because the news media are an important channel for disseminating information to the general public, identifying how journalists and scientists report genetic research findings to population subgroups like African Americans via Black and mainstream media is also necessary to help improve public awareness and understanding of genetics [37] . This study will address 2 research questions:
(1) What proportion of health news coverage in Black weekly newspapers and general audience newspapers is devoted to genetics-related stories?
(2) How do characteristics of genetics-related stories differ in Black weekly newspapers compared to those in general audience newspapers?
Methods

Sample of Newspapers
To construct our sample of newspapers, we first established a sampling frame that included 2 types of communities: large US cities and standard metropolitan areas. From these, we identified those that had: (1) cancer mortality rates for African American men or women that exceeded US rates for African Americans, and (2) a local Black newspaper. We then sorted the communities in descending order of Black newspaper circulation and chose the top 12 communities from large US cities and 12 from standard metropolitan areas. These 24 communities represented 16 different states with weekly Black newspapers. We then randomly selected 6 of the 12 communities chosen for each type of community (12 in total) to also include their general audience newspapers. We identified the largest circulation Black weekly and, if selected, the daily general audience newspaper in each community, and these 24 Black weekly newspapers and 12 general audience newspapers comprise the sample. Further details of the sampling of communities and newspapers have been previously reported [38] .
We further applied a tested constructed week sampling approach [39, 40] to each community's daily general audience newspaper in order to increase the efficiency of the analysis. Constructed week sampling is a way to approximate content for a larger set of daily newspaper data. Constructed week sampling creates a oneweek sample from a longer amount of time such as a month's worth and takes into consideration the daily (Monday, Tuesday, etc.) variation in news content. For each month in our 3-year period for each community's newspaper, we constructed one total week: one Monday, one Tuesday, etc. for manual content analysis.
We obtained subscriptions to all Black and general audience newspapers in the final sample and received the hard-copy issues by mail. Trained research assistants reviewed each Black newspaper issue and each general audience newspaper issue (after constructed week sampling) to identify all health stories. All health stories published in these print-edition newspaper issues from January 2004 to December 2007 were identified and content analyzed. These dates coincide with a larger study for which these newspaper data were originally collected.
The coding data were entered via FileMaker Pro [41] . These quantitative and textual data were then transferred into SPSS v.20 for analysis.
Identifying Genetics-Related Stories Each Black newspaper (n = 4,511 issues) and general population newspaper (n = 5,332 issues) comprising the constructed week was read in its entirety to identify eligible stories. Health-related stories were those pertaining to health promotion, wellness, disease prevention, well-being, lifestyle, and any mental, physical or spiritual aspects of health. Cancer-related stories contained cancer key words (e.g. cancer, tumor) within the headline or first 2 paragraphs. Inter-coder reliability for story identification was high (mean kappa = 0.87).
We identified genetics-related stories using a 2-step approach. First, we identified all health-and cancer-related stories that included genetics or family history as a risk factor for disease. Second, we conducted a key word search of the headlines and leads (i.e. first sentence) of all health-and cancer-related stories that included all variations of 'genetics' (e.g. genes) and 'genomics' (e.g. genome).
Coding Genetics Stories Identified genetics stories were then coded for both journalistic and public health variables by trained research assistants (see table 1 for variable definitions and measurements). These variables were compiled from existing and previous content analyses of genetics and other health topics [36, 38, 42, 43] . The coders established individual coding reliability by examining the same 10% sample of stories. Once they achieved reliability, they were allowed to code individually. Inter-coder reliability measured as Krippendorff's alpha averaged 0.81 across all variables.
Results
A total of 17,172 health-related stories in our sample of Black and general population newspapers were identified by trained research assistants. Of these, 357 stories (2% of all health stories) addressed genetics or family his- tory as a risk factor or contained key words related to 'genetics' and 'genomics' in the headline or lead of the story. Of these genetics-related stories, 72.5% were in Black newspapers (n = 259), and 27.5% stories (n = 98) were in general audience newspapers.
Journalistic Variables
Genetics-related stories in Black newspapers were, on average, larger than those in general audience newspapers (36 vs. 26 in 2 , p < 0.001). Genetics stories in Black newspapers were also significantly more likely to have at least one visual element (42 vs. 27%, p = 0.008), contain localized information (19 vs. 8%, p = 0.013), and mention relevance to African-Americans (58 vs. 8%, p < 0.001). In contrast, genetics stories in general audience newspapers were more likely to contain the term 'genetics' in the headline (59 vs. 16%, p < 0.001), and have no relevance to specific racial/ethnic groups (86 vs. 42%, p < 0.001). When examining framing of the overall story, genetics stories in Black newspapers were more likely to utilize a disparity frame (58 vs. 15%), whereas stories in general audience newspapers were more likely to have a neutral frame (85 vs. 41%, overall p < 0.001). Black and general audience newspapers also significantly differed in the source of stories. Most often the source, if one was identified, was neither a wire nor staff reporter for Black newspapers, and for stories in general audience newspapers, the source was a wire service (p < 0.001). There were no significant differences between stories in the 2 types of newspapers on the likelihood of being above the middle fold of the paper ( table 2 ) .
Public Health Variables
Genetics-related stories in general audience newspapers were more likely than those in Black newspapers to contain the term 'genetics', while stories in Black newspapers were more likely to contain the term 'family history' (both p < 0.001). Genetics-related stories in the 2 types of papers differed on their degree of genetic determinism. Those in Black newspapers had a moderate degree of genetic determinism; less than 10% had a high degree of genetic determinism. In contrast, over one-fourth of stories in general audience newspapers had a high degree of genetic determinism (overall p < 0.001).
Genetic testing and genetic therapy were mentioned more often in stories in general audience newspapers (testing: 16 vs. 6%, p = 0.002; therapy: 9 vs. 1%, p < 0.001), though infrequently overall. However, stories in Black newspapers were over 3 times more likely to contain a recommendation for high-risk populations (27 vs Percentages are given in parentheses. * Percentage of stories containing screening recommendations (n = 117 for Black, n = 11 for general audience).
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There were no differences between genetics stories in Black and general audience newspapers in mention of genetic counseling and having genetics information based on ancestry. However, only 8 total stories in the sample mentioned genetic counseling, and 47 included ancestry information.
While all of the identified genetics-related stories contained genetics key words or identified genetics as a risk factor for disease, for both types of newspapers, more of these stories had cancer as the main topic than any other health topic. For Black newspapers, 87% of stories were about cancer, compared to 49% of those in general audience newspapers (overall p < 0.001). For those geneticsrelated stories that were primarily about cancer, the cancer type with the most coverage was breast (38% for Black vs. 42% for general audience), followed by prostate (25 vs. 15%, respectively) and colon/rectum (20%) for Black papers and lung/bronchus (10%) for general audience papers.
Genetics-related stories in Black newspapers mostly focused on diagnosis (71% of stories), risk factors (73%) and surveillance (79%), and all were significantly more than stories in general audience newspapers (all p < 0.01). In contrast, stories in general audience papers were more likely to focus on surveillance (57%) and treatment (68%), though only causes was significantly greater than in Black newspapers (47 vs. 29%, p = 0.002).
Genetics-related stories in Black newspapers were almost 3 times as likely as general audience papers to contain disparity information (67 vs. 24%, p < 0.001). While prevention was not a common focus of the stories, information about prevention was more than twice as likely to appear in Black newspapers (10 vs. 2%, p = 0.003). Almost half (48%) of all genetics stories in Black newspapers included a personal call to action, over half (57%) had a personal or response efficacy or a screening efficacy message, compared with 6 and 9% in general audience newspapers, respectively. When we examined specific screening recommendations, genetics-related stories in Black newspapers were significantly more likely to contain screening recommendations. However, these stories with screening recommendations in Black newspapers were also more likely to be inaccurate, and stories with screening recommendations in general audience newspapers were more likely to have both accurate and inaccurate recommendations, though neither comparison was statistically significant.
Discussion
Genetics-related stories were more frequent in Black versus general audience newspapers, and this coverage in Black papers was larger, more locally and racially relevant, and more likely to contain recommendations or action steps to improve health or reduce disease risks. This finding for genetics-related stories is consistent with previous analyses of health-and cancer-related stories in these 2 types of newspapers [36, 38] . These studies suggest that Black newspapers are a community-focused media channel whose coverage reflects a leaning toward positive public health attributes [36] . Locally and personally relevant health stories as found in Black newspapers increase the likelihood that readers will actively process [44] and be persuaded by them [45, 46] . In contrast, coverage in general audience newspapers was more likely to mention genetic testing or therapy and be based on a high or moderate degree of genetic determinism.
Black newspapers were also more likely to contain terminology relating to family history, including mentioning the importance of knowing one's family history, while general audience newspapers were more likely to focus on causes of disease. This may suggest that stories in Black newspapers are doing a great job of communicating to readers the importance of knowing their family history, but less so in explaining how the cause of some diseases can (or cannot) be related to genetics. This is consistent with Kessler et al.'s [25] findings that African Americans were knowledgeable about family history, but less so about medical genetics. Another explanation is that Black newspapers in general do a better job of reporting on topics valued by African American readers. For example, the cultural characteristic of collectivism -the belief that the family or group, not the individual, is the basic unit of society [47] -is a widely held value among African Americans [48] . As such, perhaps it is this cultural inclination and interest toward the family that at least partly explains why Black newspapers were more likely to discuss family history in their genetics stories. Future news coverage could be improved to link family history with possible genetic causes of diseases.
The sample of Black newspapers in this study have devoted news space to genetics-related stories, have made this coverage relevant to their readership and provided cues to action for preventing disease risk. Studies have found that increased media attention to a particular health issue can lead to the public's increased knowledge of that issue [49] , which have been found to lead to changes in individual health behavior [50, 51] . Thus, findings from the current study suggest that Black newspapers may be an ideal communication channel through which findings from, and implications of, human genome research can be disseminated specifically to African American audiences. Black media such as newspapers and reporters who contribute to these media outlets may enjoy a unique influence on African Americans' understanding of and benefit from information regarding genetics and race [26] . This coverage is consistent with other studies suggesting that message development about genetics should take into account the populations' differential understanding of genes and behavior [22, 23] and their cultural and community perspectives [21] .
As other studies [18] found African American respondents' reactions to genomic studies suggestive of a mistrust of science, Black newspapers have historically enjoyed a level of reach, trust and influence among African Americans not seen for general population newspapers. While not statistically significant, genetics-related stories in Black newspapers were more likely (5 vs. 1%) to mention medical mistrust compared to stories in general population newspapers.
While this study reports on a national sample of 24 Black weekly newspapers, the sample of papers was not intended to be nationally representative. The current findings may not be generalizable to other US Black newspapers or other Black media, regardless of publication frequency. Nevertheless, this study explored and characterized the potential for Black newspapers to deliver genetics research findings that may influence behavior change and guide decision-making.
Next steps in this area of inquiry would involve identifying which of these characteristics and other framing efforts of genetics news stories in Black newspapers would lead to increased interest in reading a genetics news story, in gaining knowledge about genetics and behavior, and in influencing individuals' decisions and actions. Additional areas of research involve comparing other Black media such as Black television to general audience television news and examining the potential of these other media outlets. As access to health information in the US varies by race and socioeconomic status, information gaps are partly explained by failures of public health and health information systems to develop 'successfully designed systems to cater to the so-called hard-to-reach groups' [ 52 , p. 233] . Translating important findings from genetic research for populations that can benefit from them is important for shrinking gaps in access to health information, and African American news outlets are a potentially viable media channel for delivering this information.
